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'emrnl c-holmrrgic synapses. — ( Phar-
macoiogeal Department, Institute of Fx-
pemm nral Medicine, [eningrad, USSR.)

'l“hc adimnssion of the role plaved by
~acervicholine as one of the mediators n
B ;tcmnl mtraneuronal synapses has led to
«the 1dea that there must exist in thcv: svn-

Spset. sine sbrt of cholinergic -of res

axt &

“amalyés of central cholinergic mediation,
_extensive use has been made of such phar-
‘jnm(nluglcdl agents, a8 acetylcholine, nico-
¢ une, phy sostyganine. and atropine, apolied
- mostly locally. Data concerning the nature
Cand location; of  cencral cholinergic svn-
apses have’ appeared in the well-known re:
~searches: of Feldberg, Marrazzi. Bovet and
~Longa, i the lectures delivered by Mina,
~and n several reviews of the subject.
" Ihe aim of the present paper is to

L nag ological viewpoint, namely to dwell on
h(' role "played by the central synapses

vithe resorprive action: of the agents af -

K (umg cholinergic - transiission, .
'-lnfmtunareh up to now - there ha\'e
den but few pharmacological investiga-

nto the central action of - resorbied

ol HonImetic agents.  though some _ of
are. - widely ‘used in -everyday . life.
tion “the. central, action . of

[ers, or - arewhnc npon

o)

T‘lmugh the.

. 1938, Novikova,
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',o-:mu\'l\" V. Plurmncblogv of lhe

respundmg 0 certain cholinomimetic and
“cholinolvnic drugs. In the physiological:

approach chis problem from a purely phar-’

\g., that even small desses . of

' ate “and:then disturb,
.-'"lhc samc effcct has
artcnlmc (l)enmwﬂ.u
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line abobshes their action upon the CNS
(Lukomskava, 1957). ‘But -there is as yer
no work upon the central action of cholino-
mimetics that might lead to the therapeutic
use of any of them.

Almost as Hittle is known about the phar-
macology of the central influence of anti-
cholinesterases. They exert undoubted)
p(merful action on the CNS depen mg
upan the stabilization of mediator

‘acervicholine " "eentral Synapses. la cers’

tain anticholinesterases, fluomrgnmc com-

‘pounds, for instance, central action, if we

infer it from symptoms of potsoning, lar-

gely predominaves.  Central acting choli-

nesterases ate successfully applied in treat-

.ing certain forms of central paralysis. Still,

there exist very few experimental resear-
ches upon the subpcct

Relatively more is known about the cen-
tral action of cholinolytie drugs, and here
Sovier pharmacologists have obtained some
new data. Accordingly, the present paper,
which embodies a review of Sovier work
in this field, will be mostly concerned with

‘this aspect of the pharm:cologv of “central

cholinergic synapses.

During the last few vear$ quire a num-
ber of cholinolytic drugs have been synthe-
sized and- experimented with. lhcv have
been deseribed as atropine-like substances.

-Some of them possess properties differing.
from. those . of atropine proper. There is,

in- parmular, 2 certain group ‘of drugs which

B ha\c

ot rpreted as " competitive antagonism be.

ween: ‘two. substances. nearly related in

~ structure. We know thet by giving more .
‘bulk o the acidpare of the acetvicholine
molecule we may obeain its: entagonist. But

¢ holifiolytics of this lund, ‘while possessing

rong. pcnphcr:l action, have little or-no .
) olinergie synia

-
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Most probsbly, this small central effect  The preponderant action of the central
stands in some relation to the fact that . cholinolytics upon the cerebrum i first
compounds of this kind, being- quaternary - perceived in the subjective sensations of

" ammonium salts, ‘¢ifry an electric charge, the: patient after the administration of ther-

speutic doses of the drug. ‘Subcutaneous
Anjection of trasentin to an adult in doses
af 0.1-0.2 causes a sort of inebristion. Such
~ doses, while producing dizziness, have as
vet no typical peripheral cholinolvric effect,
‘a3, for -example; dryness in -the mouth or
“dilation of the- pupils:. This-testifies to the
.. ‘préponderant central action . of trasennin.
The inhibitive effect of trasentin and other

cholinolytics of the same group upon the:

" CNS is corroborated by observations madc
mn"thc' ) ‘cm;\dit‘ ned- _maut




L
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: oscillograim peculiar to cerebral inhibition. acetvicheline to the spinal cord of the frog. ,
The -cholinolytic character of the cen- = This nicotine-induced rigidity is relaxed N
.itral .action of the stuffs belonging to this and may be prevented by trasentin and
.group 1s proved by the fact that they an- tother centraf -cholinolytics. There ako
- tagonize the central action of the chiolino- exists an antagonism between central cho- ;
munetics nicotine and srecoline. ) . . linolytics:and anticholinesteraies (Mikhelson !
The electroencephatographic changes and assistants, 1954). - Observations vmde ,
seen an fabbits after nicotine and -arecoline  un healthy subjects showed ehae psvchic ¥
‘are abohished by trasentin and ‘other central troubles “induced by .certalin chtlineste- .
chohnolytics and vice versa (Longo, Ber- rases;:as: rpanite: (3n?(per kgy did-won ‘ -
ger and Bovet, 1954, Denissenko, 1958).  appear, «if 0,02 mg pdr (g of prostigmine ' g

<

* Accordingly, cholinolytics-and cholino-  was injected * subcutancously et the same
niimetics display in their effect upon the wme. - o ST e R

entral cholinergic synapses not a one-sided - Mutusl antagomism between cholinglytics
but o double-sided antagonism. The same *and anticholinesterases ‘'was demonstrated Y
I3 seen. in the case of conditioned reflexes _upon the

, ned the - vonditioned
Akomskayva, 1957; Denissenko, 1958) strapine, 'scopolamine,

reflexes of smimils,

te and: mves

)
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oxyvcorticosteroids secreted into the blood-
streaimn. '

Since centtal cholmolvtms mncrease hor-
monal secretion of the adrenals only
animals with intsct hypophysis, this pheno-
menon s cvpdendy -due to hypersecretion
of ACTH. .

The mhm«blockmg sgent hexametho-
niwn  prevents -this- chohnolync-mduced
hypersecretion just- ss it prevents  reflex
stimulation of ACTH seeretion. This leads
to the . conclusion that. central cholino-
" Iytics' induce the excitstion of the same
hvpothﬁamu cmm!s wh:ch m: sttmuhncd
by .

is stronger than that of the (J)rﬂ‘\p(mdlnk'
cster trasenuin,

The same relation exists between benac-
tvzine and the corresponding ester.

It has been observed that the central cho-

linolvtic action 18 strongest in some esters

of the aromatic acids with an asvmmerncal
carbon atom in the alcohol or acid part ot
the molecule.

In all these cases. the inteasification of
the central action of cholinolytes goes
hand in hand with the heightening of their
peripheral effect.

Entirely different results are obtained by

con emng rhe ternm ammes mto curres-

- =~ Approved For Release 2009/08/10 : CIA-RDP80T0046AO7800420002-8 —
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entials snhibits also
(Beritoff and. Roxt- ’

i A ,‘ i T e 3
Approved For Roloase 2000/08/10 - CIA. RDP80T00246A00780042 002-8



N LED T e e B R BT g KT T SR s S L J

Approved For Release 2009/08/10 CIA RDP8OT00246A007800420002 8

I o SI';til?O.S/OS

. circuits’ -(B'fntofi 1937 1938) Sumewhat , and not the anode. When stimulating with
later-ana gous suppasition was. made in’ strong induction shocks, the neurons be-
_regard to. hibition. Jt- was as-  came excited with a long afterdischarge.
cribed to mclcccroiomc action of the Slow- 1t is very characteristic that rhis subsequent

' the - _.period of cxcitation could be instantly ter-

‘-.clrpmts nd th :mmate"l? by apphmg the cathode ro the

is yE (Beritoff, 1940). . cortical surface. Thus. it is clear thar nv- |

At that tire we supposea'th hese slow . gative polannnon of the apical dendrites o

potenmls X resscd ‘the_local nonspreadm -- results in_ mhthon ‘of the pyvramidal neu-

w g h AriSe y m . actvicy. - The impression is uh(amcd.

i at ‘a’ _catelectkotonus ‘of the dendmc

- 2 e mngh( be thought thit we have here 2

¢ | ry- has  phenomenon similar to the penclecrmmnm Y

smd."'ng thé elecmcal ~of Wedcnsky {1920). When one area’ is;
d nh a dlrcct current, then at a.

: lhb un )
rom, thse fect (hat w hen we St

k S k.‘b Loy o Jﬁ : 2l W "‘
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thc excitahdlty of du: cell itself must be-
come markedly. lowered.. In addition to
all that has just ‘been said, it should be re-

- membered: :hntv(hc dendritic electric cur- -
_.rents ‘as coming : ‘qut from the . 8ynaptic

-Ngtons must. Compensate or neutralize the

: tg‘.cnqmt: spike. potentials. In this manner

‘cell- is. 2186 -protected - from -excitation
across: cellular synapses. According to this
- concept;’ dr.pymmdtlceu and all the syn-
apses . upan. it tmdcrgo & greater or lesser
dccmse ufndu,,' , ‘;mh nmcttu:dend—

y of the syn-
and. to the

s active .dendrite. Thus ﬂns pynmndal ccll
iy be_excited via:other undepressed syn-

: dcndme&

"wmpé.fthcneuansnmundthe

_fgom'the' eincwe “-neuron complex.

apses located ifar enough from the’ :cnve

'But'all the pﬂ‘.l“mnuizi cells possess, in ed-

dmm» to the :apical ‘dendrites, numerous
“basal. dendrites. . These - list . travel-
- short distances: and. do ‘not: leave the limits
3efdwiaycrmwhwhthecenhcs. These

aaly -

deirdrites are also covered:by lateral appen-
dnges-genmmks. It follows that the cell

-may be inhibited: also by’ uctivmon of the
- basal "dendrites. The histo.

-studies of
Poliakov (1953 ). have demonstrated that the
baal, dcndqm are crmd by the. collateml

mccomp!shed an inhib- .
”focvs.ﬁm, :
, e~-in relation’ to -
,which reach their bodies -

This
t y thc xmpnlsa ‘of-an even

Approved For Release 2009/08/10 : CIA-RDP80T00246A007800420002-8 — —

‘j tanccs than is the case \nth rhe dcnmre#

regmn and to symmetrical areas on the op-
posite ‘hemlsphere as well.. Around the ex-
cited focus, spontaneous electrical -activ ity
is, to the contrary, depmssed which seerns
to_ be evidence: that in the pyramidal neu- -
rons around the excited focus, the excita- .
bility is decreased, ic., thev are inhibited. :,
But after repeated npphcmon of strvchs
nine the excitability of the entire cortex i
increased as a result of .its spreading.  In
some cases the convulsive” discharges are
observed in other cortical regions as well.
But. these discharges occur andependenthi- -
with the different rhythm. The convulsive

d:schargcs LON not xnfluenC¢ on each other
(Bcnmff andn

to .subcortcx, to assocmnve cells
conmcnng the different cortical areas
‘means of their axons passing thmugh tl
white tnatter - of subcortex, and. to- inter-
nuricial pym‘mdal neurons’ _connecting the " ‘
different regions of the castex in _vertical.-
and horizontal - directions without leaving -
. But besides the pyramidal neurons there
are the stellate (star like) cells with short
axons in the cortex, forming  the great
majority of -1V cortical lavers of the.
central region of perceiving areas, s.c. anal-
ysers in the highest mammals, ,
These stellate neurons with shore axons
in_most cases possess few dendrites of small
lcngth Besides-that the dendrites of stellate
neurons have few gemmulcs or have them
not at all. Buc thev, in contrary to dendri-
tes of pyramidal neurons, are provided with
small thickenings along the entire length
of dendrites (Chang, 1952; Poliakov., 1953).
There are ysuch stellate neurons in lav ers

ical 17, that’compose the majonc™
of thc neurons’ present. - We must assiime
that the same situations exist in the central
territories of other analvzers. It is in these
central ternitories that the afferent. thalamic -
fibers terminate and, therefore, they must
be associated. syn, ncnilv mainly - with the,
stellatc -eurons.  As’ the -déndrites of- these
neurons’do riot have lateral appcndages the -~
synapses must. lie; direcdy . upon; their sifr.
. fices or upon the-body-of rhe cell. 'l here-
fore, under - the. influénce of. svnaptic’
* pulses .there must arise quite strong ‘luc
- processes which can.spréad for greater d




‘of bcadmg upon thc dcndrmes iust in its

of.
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gells. Thus, for exnmple;, when condmoned

Lhe \tamndal neurons.. The prcsﬁnce ‘
by reﬂcxcs aré bein cmmm:d or: cxm-n

do
Approved For Release 2009/08/10 : CIA RDP8OT00246A007800420002 8

oo
bt

o T

o

YT RTIEY

-




_

haiat X 2

Approved For Relea§e 2009/08/10 CIA-RDP80T00246A007800420002-8

-t 40

hibition of the nonspecific neutons of the
activating system as well as, of the assuena-
tion and internuncial neurons which serve
N to faciliration and integration of the activity
i of the stellare neurons. .
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8. ln Rnrn&x A L: Discussion on

n‘on.

IWI '5‘9' 479-

ﬁu l'kynol

N V.S Bl "Je I'Aud hnpev
Smu:, 1920 o

?5 : Les . pre bbnc de
l’hhiﬂﬂgn eamnk. ( (.ouége de Fran-.
gire #"Nmopbyuologw Gé-.

aue CSHON; 8.0
vers érages de complexité.
mﬁnurcment dans les: modahtés du com-
pommennnund.m 3.cet étage 465 obser-
vations sar le.cole. déterminant. de Vinhibi-
von. dans les-éflexes conditionnés sone,
depuis- ?t‘tloV. particylidzement -riches en
_cnmgnqne.aua dues. céﬂ:m&xpénmeauux
de ln y;iologn

. Approved For Release 2009/08/10 : CIA-RDP80T00246A007800420002-8

SEMPOSIOS

matiere, de citer notanunent Dennyv-Brown,
Liddell, Focles, Bremer, Fulton, A ce type
dc recherches appartiennent auss les tra-
vaux de I'école russe, avec Benitov (1924) ¢,

Samailov et Kisselev (1927) 7% Aujourd’hug,
avec le progres des tcchmqucs clecrro-mi-

 cruphysiologiques, cest dans la profondeur

des centres inémes, et jusqua Fechelle du
neurone individuel et de ses infra-struceu-
res. que l'on sait aller chercher les remoins

" de Uinhibition nerveuse centrale.

(Vest évidemment @ ece dermier stade de
Panalvse qu'il faut fimalement sc placer
pour. atteinidre les bases du processus. Sur
s4.natore; les anciens expépunentateurs, a
pamr des données indirectes dont ils dispo-
saient, avaient déja. longuement er diverve-
ment . spécalé. Leurs inférences. .niétaient:
as: toutes xmnva:scs.,mns:,: ia notion: d‘un_

eur. eaussa lncn par ‘shcxrmgmu

N . 18‘ i
“HE0 LS. versas CoE. S.) quepar. Pavlov, -
(... le pmcc%*m inhibiteur, anfipode du -

précédent’’ c'est-a-dire . de Fexcitation) %
et nous savons aujourdhui yu'elle repuse
sur unt réahité biophysique. Une. autre
guestion est celle de Tumicité ou an con-
teaire de la mrultiplicité, des processus inhibi-
teurs normaux (les formes purcment artifi-
cielles de dépression éeant exclues de notre
intérér). Elle semble surtout affaire de de-
finition et il est tentant de restreindre.

comme le fait- Fecles (1957) B Je concept

de I'inhibition centrale aux phcnmncnm de-
pressifs qui n'impliquent pas unc excitation

préalahlc de la structure -explorée, clest-a-.

dire 2 ce quion nomme nhibition directe:

carc’ ‘est cette inhibition directe dont |exis-
- cxpcrtmemalemcm demumrec a

admettrom ici cependam une déhmtmn
plus farge du concept, lequel, selon Fhaby-
tude courante, doit pouvoir englober sous
Pexpression d'inhibition indirecte, les for-
mes d'acton dépressive consécutives 3 une
excitation de la structure érudiée, Iursqm
des influx autres que ceux participant a

}'actmté-tcst sont venus -y . converger, a
. ¥ 4

-que ges influx ne soient pas cux-
capables de déclencher une réponse

ntigue:
i éhmmer les cas d'occlusion pure par influx

- efficaces pour .produire la réponsc-test).

Nous termmerom ar qudques ‘const-
' it ration - de

% la réponse-test (Te qui revient. -




